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pixel defining layer includes a plurality of pixel partition
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partition walls defines one of the first electrodes.
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layered-structures of a thin film transistor and a planarization | —~_~
layer are sequentially formed on a base substrate

a material for the 1Irst electrode and a material for the pixel S21
defining layer are sequentially deposited above the base i
substrate
522
the material for the pixel defining layer is exposed with different | ~__,
precisions to form a fully exposed area, a partially exposed
area, and an unexposed area
y
the exposed material for the pixel defining layer in the fully S23
exposed area and the partially exposed area are developed and p—~~—~ S2
etched to remove the material for the pixel defining layer in the o~

fully exposed area to expose a portion of the material for the
first electrode corresponding to the fully exposed area

+ 524
the exposed material for the first electrode is etched to form the [ —~_~
first electrode

l S25

the remaining material for the pixel defining layer in the partially [ —~_~
exposed area is removed to form the pixel partition walls

|
v s3

a spacer is formed above the the substrate and between two | —~_
adjacent OLED devices

' y

a light emitting layer and a second electrode are formed on the ™~
first electrode

FIG. 1
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1
OLED SUBSTRATE AND MANUFACTURING
METHOD THEREOF, DISPLAY DEVICE AND
MANUFACTURING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

This is a National Phase Application filed under 35 U.S.C.
371 as a national stage of PCT/CN2018/087301, filed May
17, 2018, an application claiming the benefit of Chinese
Patent Application No. 201710368041.X filed on May 23,
2017, the disclosure of which is hereby incorporated by
reference.

TECHNICAL FIELD

The present disclosure relates to the field of display
technology, and in particular, to an OLED substrate and a
manufacturing method thereof, a display device and a manu-
facturing method thereof.

BACKGROUND

With the continuous advancement of science and tech-
nology, visual information is becoming more and more
important in people’s lives. Therefore, flat panel displays
carrying visual information are also playing an increasingly
important role in people’s lives. These common flat panel
displays include liquid crystal displays (LCDs), organic
light emitting diode (OLED) displays, and the like.

SUMMARY

The present disclosure provides a manufacturing method
for an OLED substrate, including: forming, by a single
patterning process, a pattern including first electrodes of
OLED devices and a pixel defining layer provided above the
first electrodes above a base substrate, wherein the pixel
defining layer includes a plurality of pixel partition walls
spaced apart from each other, each of the pixel partition
walls defines one of the first electrodes.

In some implementations, the step of forming, by a single
patterning process, a pattern including first electrodes of
OLED devices and a pixel defining layer provided above the
first electrodes above a base substrate, wherein the pixel
defining layer includes a plurality of pixel partition walls
spaced apart from each other, each of the pixel partition
walls defines one of the first electrodes includes steps of:
depositing a material for the first electrodes and a material
for the pixel defining layer sequentially above the base
substrate; exposing the material for the pixel defining layer
with different precisions to form a fully exposure area, a
partially exposure area and an unexposure area; developing
and etching the material for the pixel defining layer in the
fully exposure area and the partially exposure area to
remove the material for the pixel defining layer in the fully
exposure area to expose a portion of the material for the first
electrodes corresponding to the fully exposure area; etching
the exposed material for the first electrodes to form the first
electrodes; and removing remaining material for the pixel
defining layer in the partially exposure area to form the pixel
partition walls.

In some implementations, the manufacturing method fur-
ther including: before the step of forming, by a single
patterning process, a pattern including first electrodes of
OLED devices and a pixel defining layer provided above the
first electrodes above a base substrate, forming layered-
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structures of a thin film transistor and a planarization layer
sequentially on the base substrate.

In some implementations, the thin film transistor is a low
temperature polysilicon thin film transistor or an oxide thin
film transistor.

In some implementations, the manufacturing method fur-
ther including: after the step of forming, by a single pat-
terning process, a pattern including first electrodes of OLED
devices and a pixel defining layer provided above the first
electrodes above a base substrate, forming a spacer above
the base substrate and between adjacent OLED devices.

In some implementations, the manufacturing method fur-
ther including: after the step of forming, by a single pat-
terning process, a pattern including first electrodes of OLED
devices and a pixel defining layer provided above the first
electrodes above a base substrate, forming a light emitting
layer and a second electrode sequentially on each of the first
electrodes.

In some implementations, the first electrodes are made of
a conductive and reflective material.

In some implementations, the conductive and reflective
material includes ITO/Ag/ITO.

The present disclosure further provides an OLED sub-
strate including a plurality of OLED devices, each of the
OLED devices including a first electrode and a pixel defin-
ing layer provided above the first electrode, the pixel defin-
ing layer including a pixel partition wall, a boundary of an
orthographic projection of the pixel partition wall on the
base substrate coincides with a boundary of an orthographic
projection of the first electrode of the OLED device on the
base substrate.

In some implementations, the pixel partition wall includes
two pixel partition sub-walls.

In some implementations, the OLED device further
includes a light emitting layer and a second electrode,
wherein the light emitting layer is provided on the first
electrode and between the two pixel partition sub-walls, the
second electrode is provided above the two pixel partition
sub-walls and electrically coupled to the light emitting layer.

The present disclosure further provides a display device
including the above OLED substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic flow chart of a manufacturing
method for an OLED substrate according to an embodiment
of the present disclosure;

FIG. 2 is a schematic structural diagram of an OLED
substrate, after a step S1 is completed, according to an
embodiment of the present disclosure;

FIG. 3 is another schematic structural diagram of an
OLED substrate, after a step S1 is completed, according to
an embodiment of the present disclosure;

FIG. 4 is a schematic structural diagram of an OLED
substrate, after a step S21 is completed, according to an
embodiment of the present disclosure;

FIG. 5 is a schematic structural diagram of an OLED
substrate, after a step S23 is completed, according to an
embodiment of the present disclosure;

FIG. 6 is a schematic structural diagram of an OLED
substrate, after a step S24 is completed, according to an
embodiment of the present disclosure;

FIG. 7 is a schematic structural diagram of an OLED
substrate, after a step S25 is completed, according to an
embodiment of the present disclosure;
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FIG. 8 is a schematic structural diagram of an OLED
substrate, after a step S3 is completed, according to an
embodiment of the present disclosure;

FIG. 9 is a schematic structural diagram of an OLED
substrate, after a step S4 is completed, according to an
embodiment of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

To enable those skilled in the art to better understand the
technical solutions of the present disclosure, the present
disclosure will be further described in detail below with
reference to the accompanying drawings and specific
embodiments.

An OLED substrate generally includes a base substrate,
and a planarization layer, an anode and a pixel defining layer
provided on the base substrate in this order. In a manufac-
turing process of an existing OLED substrate, the anode and
the pixel defining layer are usually manufactured by two
process steps after the formation of the planarization layer,
and when the pixel defining layer is manufactured on the
anode after the anode is manufactured, due to large expo-
sure, light may transmits through the anode to irradiate to a
thin film transistor below the planarization layer, causing a
threshold voltage Vth of the thin film transistor to drift,
which affects the stability of the OLED substrate. In addi-
tion, the manufacturing process in which the anode and the
pixel defining layer are separately manufactured may cause
problems such as a reduced productivity and an increased
cost.

Referring to FIG. 1 to FIG. 9, an embodiment of the
present disclosure provides a manufacturing method for an
OLED substrate, including following steps S1 to S4.

In step S1, layered-structures of a thin film transistor and
a planarization layer 8 are sequentially formed on a base
substrate 1.

The thin film transistor is a low temperature polysilicon
thin film transistor or an oxide thin film transistor. Certainly,
the type of the thin film transistor is not limited thereto, and
will not be described herein.

Referring to FIG. 2, in the case where the thin film
transistor is an oxide thin film transistor, the oxide thin film
transistor includes a gate 2, a gate insulating layer 3, a metal
oxide layer 4 (i.e., an active layer), a source 5, a drain 6, and
an insulating layer 7, which are sequentially formed on the
base substrate 1. A planarization layer 8 is formed on the
insulating layer 7.

Referring to FIG. 3, in the case where the thin film
transistor is a low temperature polysilicon thin film transis-
tor, the low temperature polysilicon thin film transistor
includes a low temperature polysilicon layer 9 (i.e., an active
layer), a buffer layer 10, a gate 2, an interlayer dielectric
layer 11, a source 5, a drain 6 and an insulating layer 7,
which are sequentially formed on the base substrate 1. A
planarization layer 8 is formed on the insulating layer 7.

It should be noted that, in the present embodiment,
description is made by taking the thin film transistor of a
bottom gate structure as an example. However, the present
disclosure is not limited thereto, and a thin film transistor of
a top gate structure may also be formed, and details thereof
are not described herein again. Hereinafter, a description
will be made by taking a manufacturing method for an
OLED substrate adopting with an oxide thin film transistor
as an example. Certainly, a manufacturing method for an
OLED substrate adopting with a low-temperature polysili-
con thin film transistor is the similar, and details thereof are
not described herein again.

10

15

20

25

30

35

40

45

50

55

60

65

4

In Step S2, a pattern including first electrodes 14 of
OLED devices and a pixel defining layer provided on a layer
in which the first electrodes are located is formed above the
substrate 1 by a single patterning process. The pixel defining
layer includes a plurality of pixel partition walls 15 spaced
apart from each other, each of the pixel partition walls 15
defines one of the first electrodes 14.

The step S2 specifically includes the following steps S21
to S25.

Referring to FIG. 4, in step S21, a material 12 for the first
electrodes and a material 13 for the pixel defining layer are
sequentially deposited above the base substrate 1. As can be
seen from FIG. 4, the material 12 for the first electrodes is
actually deposited on the planarization layer 8, and the
material 13 for the pixel defining layer is deposited on the
material 12 for the first electrodes.

In step S22, the material 13 for the pixel defining layer is
exposed with different precisions to form a fully exposed
area A, a partially exposed area B, and an unexposed area C.
It should be noted that the exposure of different precisions
in the present embodiment may be performed by using a
gray scale mask or a halftone mask, which is not limited
thereto. In this case, the material 13 for the pixel defining
layer plays a role of photoresist layer in the related art, that
is, the material 13 for the pixel defining layer can make the
photoresist be omitted in addition to forming the pixel
defining layer in the subsequent step.

Referring to FIG. 5, in step S23, the exposed material 13
for the pixel defining layer in the fully exposed area A and
the partially exposed area B are developed and etched to
remove the material 13 for the pixel defining layer in the
fully exposed area A to expose a portion of the material 12
for the first electrodes corresponding to the fully exposed
area A.

As can be seen from FIG. 5, after performing the exposure
of different precisions, the area where the material 12 for the
first electrodes is completely exposed is the fully exposed
area A, and the area where a thickness of the material 13 for
the pixel defining layer is reduced is the partially exposed
area B, and the area where a thickness of the material 13 for
the pixel defining layer maintains unchanged is the unex-
posed area C.

Referring to FIG. 6, in step S24, the exposed material 12
for the first electrode is etched to form the first electrodes 14.

In some embodiments, the first electrodes 14 are made of
a conductive and reflective material. The reason for this is
that the first electrodes 14 being formed by using the
conductive and reflective material can reflect the light irra-
diated onto the first electrodes 14, so that ultraviolet light
irradiated onto the first electrodes 14 cannot irradiate to the
thin film transistor under the first electrodes 14, effectively
protecting the characteristics of the thin film transistor from
being affected by the ultraviolet light, thereby ensuring the
stability of the OLED substrate.

In some embodiments, the first electrodes 14 are made of
an ITO/Ag/ITO material. The reason for this is that the
ITO/Ag/ITO material has high light emitting efficiency and
electron extraction rate. Certainly, the material used for
manufacturing the first electrodes 14 are not limited thereto,
and other conductive material may be used, and details
thereof are not described herein again.

Referring to FIG. 7, in step S25, the remaining material 13
for the pixel defining layer in the partially exposed area B is
removed to form the pixel partition walls 15.

In the present embodiment, the remaining material 13 for
the pixel defining layer in the partially exposed area B may
be removed by using an ashing process, thereby forming the
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pixel partition walls 15 (located in the unexposed areas C)
in the pixel defining layer. As can be seen from FIG. 7,
during the ashing process, the material 13 for the pixel
defining layer in the partially exposed area B is removed,
and the thickness of the material 13 for the pixel defining
layer in the unexposed area C is reduced.

It should be noted that each of the first electrodes 14 of the
OLED devices is formed with one pixel partition wall 15
thereon, and each of the pixel partition walls 15 includes two
trapezoidal partition sub-walls 15-1 and 15-2 on each of the
first electrodes 14 shown in FIG. 7. The plurality of pixel
partition walls 15 together constitute the pixel defining layer,
that is, in the present embodiment, the pixel defining layer
is not of a continuous layer structure, but is of a discontinu-
ous structure including a plurality of separated pixel parti-
tion walls 15.

Referring to FIG. 8, in step S3, a spacer 16 is formed
above the substrate 1 and between adjacent OLED devices.

As can be seen from FIG. 8, a spacer 16 is formed on the
planarization layer 8 and between adjacent OLED devices,
and the spacer 16 can be used for supporting an opposite
substrate or a mask plate for forming color filters. It should
be understood that a height of an upper surface of the spacer
16 should be greater than a height of an upper surface of the
pixel partition wall 15.

Referring to FIG. 9, in step S4, a light emitting layer 17
and a second electrode 18 are formed on each of the first
electrodes 14. It should be noted that one of the first
electrode 14 and the second electrode 18 is an anode, and the
other is a cathode. In the present embodiment, the first
electrode 14 is an anode, and the second electrode 18 is a
cathode. Certainly, solutions of the present embodiment are
not limited thereto, and the first electrode 14 may be a
cathode, and the second electrode 18 may be an anode, and
details thereof are not described herein again.

As can be seen from FIG. 9, the light emitting layer 17 is
formed in the partially exposed area to be coupled to the first
electrode 14 and between adjacent pixel partition sub-walls.
The second electrode 18 is provided on the pixel partition
wall 15 and is coupled to the light emitting layer 17. It
should be noted that the second electrode 18 is also made of
a conductive material. In the present embodiment, the light
emitting layer 17 may be formed by an inkjet printing
process, and the second electrode 18 may be formed by an
evaporation process. Certainly, the patterning processes for
forming the light emitting layer 17 and the second electrode
18 are not limited thereto, and details thereof are not
described herein again.

The manufacturing method for an OLED substrate of the
present embodiment includes: forming, by a single pattern-
ing process, a pattern including first electrodes 14 of OLED
devices and a pixel defining layer provided above the first
electrodes 14 above a base substrate 1, that is, the first
electrodes 14 and the pixel defining layer can be manufac-
tured by a single patterning process. Meanwhile, the pixel
defining layer can serve as an etch protection layer (i.e.,
equivalent to the photoresist) for the first electrodes 14, thus
the number of the patterning processes can be reduced by
one, and the usage of the photoresist can be omitted, thereby
greatly reducing the cost and increasing the productivity of
the OLED substrate. In addition, the first electrodes 14 and
the pixel defining layer are manufactured by a single pat-
terning process, which can completely avoid pattern devia-
tion, generated in the case where the first electrodes 14 and
the pixel defining layer are separately manufactured, of the
first electrodes 14 and the pixel defining layer, thereby
increasing the aperture ratio of the OLED substrate. More-
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over, when the patterning process is performed, since the
first electrodes 14 can reflect the light, the ultraviolet light
cannot irradiate to the thin film transistor below the first
electrodes 14, thereby effectively protecting the character-
istics of the thin film transistor from being affected by the
ultraviolet light, thereby ensuring stability of the OLED
substrate.

An embodiment of the present disclosure provides a
manufacturing method for a display device, including the
steps of the manufacturing method for the OLED substrate
in the above embodiment.

The manufacturing method for the display device of the
present embodiment includes the manufacturing method for
the OLED substrate of the above embodiment. The manu-
facturing method for the OLED substrate may refer to above
description, and details thereof are not described herein
again.

In the manufacturing method for the display device of the
present embodiment, the first electrodes 14 and the pixel
defining layer can be manufactured by a single patterning
process. Meanwhile, the pixel defining layer can serve as an
etch protection layer (i.e., equivalent to the photoresist) for
the first electrode 14, thus the number of the patterning
processes can be reduced by one, and the usage of the
photoresist can be omitted, thereby greatly reducing the cost
and increasing the productivity of the OLED substrate. In
addition, the first electrodes 14 and the pixel defining layer
are manufactured by a single patterning process, which can
completely avoid pattern deviation, generated in the case
where the first electrodes 14 and the pixel defining layer are
separately manufactured, of the first electrodes 14 and the
pixel defining layer, thereby increasing the aperture ratio of
the OLED substrate. Moreover, when the patterning process
is performed, since the first electrodes 14 can reflect the
light, the ultraviolet light cannot irradiate to the thin film
transistor below the first electrodes 14, thereby effectively
protecting the characteristics of the thin film transistor from
being affected by the ultraviolet light, thereby ensuring
stability of the OLED substrate.

Referring to FIG. 9, an embodiment of the present dis-
closure provides an OLED substrate including a plurality of
OLED devices, each of the OLED devices includes a first
electrode 14 and a pixel defining layer provided on the first
electrode 14, the pixel defining layer includes a plurality of
pixel partition walls 15, a boundary of an area defined by an
orthographic projection of each of the pixel partition walls
15 on the base substrate 1 coincides with a boundary of an
area defined by an orthographic projection of the first
electrode 14 of the OLED device on the base substrate 1.

That is to say, each of the pixel partition walls 15 is
completely located on one corresponding first electrode 14,
and therefore, the orthographic projection of each of the
pixel partition walls 15 on the base substrate 1 falls within
the orthographic projection of the first electrode 14, which
is located below the pixel partition wall 15, on the base
substrate 1.

The OLED substrate of the present embodiment is manu-
factured by using the manufacturing method for the OLED
substrate in the above embodiment. Detail description of the
manufacturing method for the OLED substrate may refer to
the above embodiment, and details thereof are not described
herein again.

The OLED substrate in the present embodiment is manu-
factured by using the manufacturing method for the OLED
substrate of the above embodiment, the first electrodes 14
and the pixel defining layer can be manufactured by a single
patterning process. Meanwhile, the pixel defining layer can
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serve as an etch protection layer (i.e., equivalent to the
photoresist) for the first electrodes 14, thus the number of the
patterning processes can be reduced by one, and the usage
of the photoresist can be omitted, thereby greatly reducing
the cost and increasing the productivity of the OLED
substrate. In addition, the first electrodes 14 and the pixel
defining layer are manufactured by a single patterning
process, which can completely avoid pattern deviation,
generated in the case where the first electrodes 14 and the
pixel defining layer are separately manufactured, of the first
electrodes 14 and the pixel defining layer, thereby increasing
the aperture ratio of the OLED substrate. Moreover, when
the patterning process is performed, since the first electrodes
14 can reflect the light, the ultraviolet light cannot irradiate
to the thin film transistor below the first electrodes 14,
thereby effectively protecting the characteristics of the thin
film transistor from being affected by the ultraviolet light,
thereby ensuring stability of the OLED substrate.

An embodiment of the present disclosure provides a
display device including the OLED substrate in above
embodiment. The display device may be a display product or
a component with display function such as an electronic
paper, an OLED panel, a mobile phone, a tablet computer,
a television, a display, a notebook computer, a digital photo
frame, a navigator and the like.

In the display device of the present embodiment, the first
electrodes 14 and the pixel defining layer can be manufac-
tured by a single patterning process. Meanwhile, the pixel
defining layer can serve as an etch protection layer (i.e.,
equivalent to the photoresist) for the first electrodes 14, thus
the number of the patterning processes can be reduced by
one, and the usage of the photoresist can be omitted, thereby
greatly reducing the cost and increasing the productivity of
the OLED substrate. In addition, the first electrodes 14 and
the pixel defining layer are manufactured by a single pat-
terning process, which can completely avoid pattern devia-
tion, generated in the case where the first electrodes 14 and
the pixel defining layer are separately manufactured, of the
first electrodes 14 and the pixel defining layer, thereby
increasing the aperture ratio of the OLED substrate. More-
over, when the patterning process is performed, since the
first electrodes 14 can reflect the light, the ultraviolet light
cannot irradiate to the thin film transistor below the first
electrodes 14, thereby effectively protecting the character-
istics of the thin film transistor from being affected by the
ultraviolet light, thereby ensuring stability of the OLED
substrate.

It should be understood that, the foregoing embodiments
are only exemplary embodiments used for explaining the
principle of the present disclosure, but the present disclosure
is not limited thereto. Various variations and improvements
may be made by a person skilled in the art without departing
from the spirit and essence of the present disclosure, and
these variations and improvements also fall into the protec-
tion scope of the present disclosure.

The invention claimed is:
1. A manufacturing method for an OLED substrate, com-
prising:

forming, by a single patterning process, a pattern includ-
ing first electrodes of OLED devices and a pixel
defining layer provided above the first electrodes above
a base substrate, wherein the pixel defining layer
includes a plurality of pixel partition walls spaced apart
from each other, each of the pixel partition walls
defines one of the first electrodes, which further com-
prises steps of:
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depositing a material for the first electrodes and a material
for the pixel defining layer sequentially above the base
substrate;
exposing the material for the pixel defining layer with
different precisions to form a fully exposure area, a
partially exposure area and an unexposure area;

developing and etching the material for the pixel defining
layer in the fully exposure area and the partially expo-
sure area to remove the material for the pixel defining
layer in the fully exposure area to expose a portion of
the material for the first electrodes corresponding to the
fully exposure area;

etching the material, which is exposed, for the first

electrodes to form the first electrodes by using the
patterned material for the pixel defining layer as an
protection layer; and

removing the material, which is remained, for the pixel

defining layer in the partially exposure area to form the
pixel partition walls, and wherein

an orthographic projection of the pixel partition wall on

the base substrate is within an orthographic projection
of the first electrode of said each of the OLED devices
on the base substrate, and wherein

the manufacturing method further comprising:

after the step of forming, by a single patterning process,

a pattern including first electrodes of OLED devices
and a pixel defining layer provided above the first
electrodes above a base substrate, forming a spacer
above the base substrate and between adjacent OLED
devices, and

an orthographic projection of the spacer on the base

substrate is not overlapped with the orthographic pro-
jection of the pixel partition wall on the base substrate
and the orthographic projection of the first electrode of
the OLED device on the base substrate.

2. The manufacturing method for an OLED substrate
according to claim 1, further comprising:

before the step of forming, by a single patterning process,

a pattern including first electrodes of OLED devices
and a pixel defining layer provided above the first
electrodes above a base substrate, forming layered-
structures of a thin film transistor and a planarization
layer sequentially on the base substrate.

3. The manufacturing method for an OLED substrate
according to claim 2, wherein the thin film transistor is a low
temperature polysilicon thin film transistor or an oxide thin
film transistor.

4. The manufacturing method for an OLED substrate
according to claim 2, wherein the first electrodes are made
of a conductive and reflective material.

5. The manufacturing method for an OLED substrate
according to claim 4, wherein the conductive and reflective
material comprises ITO/Ag/ITO.

6. The manufacturing method for an OLED substrate
according to claim 1, further comprising:

after the step of forming, by a single patterning process,

a pattern including first electrodes of OLED devices
and a pixel defining layer provided above the first
electrodes above a base substrate, forming a light
emitting layer and a second electrode sequentially on
each of the first electrodes.

7. The manufacturing method for an OLED substrate
according to claim 1, wherein the first electrodes are made
of a conductive and reflective material.
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8. The manufacturing method for an OLED substrate
according to claim 7, wherein the conductive and reflective
material comprises ITO/Ag/ITO.
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